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The invention refers to a process of producing shale oil, based 
on the heating of the shale rock without prior quarrying of the shale 
m which process the oil-bearing gases produced by the heating are 
removed from the rock through channels bored in it. During condensation 
through cooling, those portions of the gases that constitute the shale 
oil are then separated from said gases. 

When heating a shale rock and during degasif ication of gas-forming 
substances that are present in the rock a certain quantity of material 
is transported away, which material in a gaseous state thus leaves 
the rock in a manner similar to that occuring in degasif ication of pit 
coal or wood, for example, and in all such cases a more or less porous 
structure of the original material remains. The remaining material 
provided it consists of coke or charcoal, has because of its porous' 
structure extraordinarily large surface area within reach of the gas. 
It is now known that the shale coke also, that is in this case the 
degasified shale rock, has a porous structure with very large surface 
area within reach of gases. The shale coke unlike ordinary coke or 
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charcoal has at the same time a very high ash content, that is a res- 
idue of incombustible components, and with regard to Swedish conditions 
this amounts to about 70% of the original weight of the shale. The 
shale-coke contents include various iron compounds, for example, and 
quite a few other components that in contact with different gases are 
suited as catalysts for influencing reactions in the gases. 

In direct degasif ication of shale rock during continuing production 
of shale oil very large volumes of heated and degasified shale rock are 
created, mainly consisting of shale coke which remains unmoved in its 
various strata but which through the degasif ication has become transformed 
into one large porous mass that allows gases to move in all directions . 
If thus approximately 15 m 3 of rock mass is used for each m 3 of oil,, 
then, for example, a porous shale rock of 300,000 m 3 is formed during 
one year in the production of 20,000 m 3 of shale oil. During the actual 
gasification procedure of the shale oil a slowly progressing heat front 
is arranged in the shale rock where both instruments for heating (electric 
heating elements) and outlet channels for removal of the gases are 
gradually put into action. 

The object of the invention is to use the large porous shale-coke 
mass formed in this manner as a catalyst for initiation of certain desired 
chemical reactions within the same, all with the intent of producing 
various substances with the co-operation of the catalyst in question. 
The gas channels mentioned are utilized in this process, after they have 
finished serving as outlets for the shale-oil gases, also for supply of 
gases to the shale rock. At the same time other such channels can be 
used as outlets for the synthesis products that have been produced within 
the shale rock with the co-operation of the shale coke catalyst. A 
portion of the channels thus forms inlets to the shale coke, and other 
channels serve as outlets from the same, at which gases that are inserted 
into the rock under pressure in one place can be led away from the same 
in another place. Gases then come into contact with the surfaces of the 



Page 3 



catalyst and are affected by these in a manner determined by the chemical 
and physical conditions at hand. 

The invention will be more thoroughly described below with reference 
to the design for implementation of the process shown in the example on 
the enclosed drawing, at which time other qualities characteristic of the 
invention also will be indicated. 

Figure 1 shows more or less schematically a shale rock, arranged for 
production of shale oil, in vertical section. 

Figure 2 shows a diagram indicating the temperature distribution 
within the shale rock. 

10 on the drawing indicates a number of heating elements that are 
installed at regular intervals in the shale rock 12, on which is overlaid 
a stratum of limestone .14 and possibly a layer of soil 16. A number of 
exhaust channels 18 are connected to gas outlets 2_0, drilled through 
limestone and shale. The heating elements 10 and the exhaust channels 
18_ are synchronously arranged in rows one after another at an angle with 
the plane of the drawing. The gas outlets 20 belonging to such a row are ' 
connected to a manifold 2A_ via the connecting pipes 2T and shut-off and 
control valves, respectively, 22., 23. A larger manifold 2_5 for a number 
of manifolds 2_4 unites these in turn with a condenser 26^ and a spray tower 
27 in which the shale-oil gases are cooled in a standard manner and sep- 
arated from condensable oil components to the greatest possible extent. 
The condenser 2£ which can also consist of or include, respectively, 
equipment for other chemical treatment of shale-oil gases, for example, 
separation of sulfur or other by-products in these, includes a pipe 28 
connected to a storage tank for -the oil 3J0 . ■ A pipe 3_2 from the tower 
washer 27_ also leads to this tank. From a branch pipe 3j4 some of the 
uncondensed gases can also be led off through a pipe 36 into which is 
installed a valve 38^, to be used for fuel or other purposes. Another 
portion of the gases flows through a compressor 40. 
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In a section of the shale rock, bordered at a right angle to the 
plane of the drawing by the plane through the lines £2, 44, the pyrolysis, 
that is the new formation of shale gases occurring through heat supply, 
is considered to be finished. The heat supply to the elements 10 has con- 
sequently been interrupted here. For the moment, a section of the shale 
rock, bordered by the lines £4-46^, is extracted instead. The heat wave 
is accordingly . assumed to move in the direction of the arrows 48. The 
line 50 in Figure 2 represents the temperature distribution in the two 
sections. At line £4 the temperature can reach a value between 3 50 and 
400°C, preferably 380°C. During the process according to the invention 
the temperature falls in the direction towards line 42. 

While the channels 2_0 in section 44-46 serve as outlets for the shale 
gases extracted in this section, at least one row of such channels, that 
is situated at the rear edge of the section 42-44, as seen in the direction 
of the path of the heat according to the arrows 48^ and which has been 
given the designation 52_ on the drawing, has been connected to the back- 
pressure side of the compressor via a manifold 54. In the gas channels 
52: the gases coming from the pipe 21 are thus forced to flow back to the 
already degasified shale rock in the area between the lines 42_ and 44. 
Some of these gases flowing back can be led off through an outlet 56. and 
a manifold 58^ from the outlet channel 60 in this area, in order to be 
utilized or recycled, respectively, to the pipe 34_ after suitable treatment 
by condensation or washing or other processes. Possibly, the channels 6_0 
can be connected to the junction pipe 2£. During continued flow within the 
porous strata of the shale rock in the direction of the arrows 4_8 the rest 
of the gases can contact shale rock within the sections 44_-4_6 where shale 
rock heating is in progress and where during the pyrolysis shale gases 
are consequently led off through the gas channels 20. By obtaining a 
sufficiently high pressure increase in the gases after the compressor 40 
these can thus be made to flow in a circuit with two different branches, 
partly a circuit connected to the passages 56, 3_i and the section 42-44 
in the shale rock, partly a circuit including passages 18,34 and both 
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sections 42-44 and 44_-46 within the shale rock. According to the invention, 
such gases which through cooling, condensation and washing are freed from 
the oil are thus made to flow through the shale rock where they among 
other things can contribute to more expeditions transport of oil gases 
from the shale rock to the condenser installation by the flushing effect 
that such gases will produce. However, besides this flushing effect an- 
other effect is also referred to according to the invention. In all oil 
production with degasif ication directly in the shale rock some losses 
always arise through gas leakage within the rock up towards the ground 
surface, because of the overpressure that prevails in the rock during 
degasif ication. Cracks exist here and there in the rock, and the over- 
laid limestone is in itself not completely leak-free. A smaller portion 
of the produced oil gases will therefore gradually leak out through leakage 
in cracks in the ground on top of the shale rock. Already desgasified 
shale rock is filled by a compressor with gases where the oil has already 
been extracted according to the invention. The leakage that still results 
in connection therewith will in this way consist of leaking gases that do 
not contain any oil. Owing to this the advantage is gained according to 
the invention that oil losses through leakage in the ground surface are 
-reduced. 

When extracting oil from shale it can be assumed that depending on 
the temperatures and pressures at which the pyrolysis takes place, as well 
as depending on the rate at which the shale is heated, the pyrolysis is 
carried out under conditions regulated by physical and chemical conditions, 
so that different substances are formed in a quantitatively balanced 
ratio to one another. As an example it can thus be assumed that 20% of 
the formed pyrolysis gas consists of hydrogen, a certain portion of said 
gas of methane and other closely related hydrocarbons, and that finally 
the oil-forming hydrocarbons will amount to a smaller portion of the total 
gas volume because of their higher molecular weight. 
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The actual pyrolysis process is of such a complicated nature that 
at present it cannot be explained in a satisfactory way, but the practical 
result indicates that a certain ratio between the different hydrocarbons 
always is present. As can be seen from above, the gas returned through 
pipe 3_4 to the shale rock is proportionately richer in hydrogen and light 
hydrocarbons than the original pyrolysis gas from which the heavier hydro- 
carbons have been extracted. In the presence of the large porous mass of 
shale rock as a contact substance and where pyrolysis progresses slowly 
within very large volumes, the surplus of hydrogen and lighter hydrocarbons 
in the recycled gas will according to the invention affect the pyrolysis 
in the direction that an equilibrium strives to be reinstated similar to 
the composition of the pyrolysis gas originally extracted. This condition 
could probably most closely be compared to hydrogenation, but, according 
to the invention, the very high pressure under which such a hydrogenation 
is normally carried out are replaced, in this case with an enormous contact 
surface area in the catalyst, which makes it possible to achieve an approach 
to equilibrium ratio between the different reactions during pyrolysis in 
a reasonable time. More coal is then bound to the hydrogen added through 
the reintroduction, through which the carbon remaining in the coke is 
diminished to the advantage of a quantitative increase in the oil-forming 
gases. 

According to the invention the gases from which the oil has been ex- 
tracted first pass through a porous rock mass where the oil has already 
been driven off. In this process the said gases are preheated, after they 
during the passage through the condenser and spray tower have been cooled 
to a low temperature that in practice remains about 0° or lower. The 
already degasified shale rock and the waste heat that has been left behind 
in this hot rock after the pyrolysis are thus partly utilized for preheating 
the circulation gas participating in the pyrolysis. Since the heat content 
of such a gas is relatively low, the quantity of gas that is circulated can 
according to the invention and depending on the circumstances be selected 
so that its volume amounts to one or several times the volume of the gas 
newly formed in the pyrolysis. In this way the mechanism of reaction which 
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has been indicated above is facilitated in such a manner that 
equilibrium in the different reactions does not have to be nearly 
achieved because of the large surplus of lighter hydrocarbons and 
hydrogen, that is available in the pyrolysis. Through this richer 
gas circulation the condition also emerges that such hydrocarbons 
that are in the border area for the gasification more easily can be 
led away from the shale rock by means of the richer gas circulation. 
The heaviest hydrocarbons that without circulating gas remain and 
are coked in the rock, will probably therefore wholly or partially 
be forced to move along with the general gas flow by means of gas 
circulation. According to the invention new possibilities are thus 
created by introduction of a circulating gas in already heated shale 
rock to obtain a richer production of the coveted pyrolytic liquid 
hydrocarbons. Finally it is conceivable that the large rock body 
of hot shale coke through which the circulation gas flows on its way 
to the pyrolysis area in the shale rock because of its enormous 
dimensions and with that associated catalytic activity to a certain 
extent directly allows a hydrogenation of hydrocarbons closely related 
to the coke, that have remained in the same, through which the loss of 
residue in the form of coke is reduced. 

Instead of the pyrolysis gases according to above other gases, 
for example producer gas, can be considered for accomplishment of 
different desired chemical reactions with assistance from the porous 
hot shale . 
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Patent claims: [for clarification, retyped from original text.] 

Translation of the claims of Swedish Patent Specification 123-138 
Svenska Skiff erol jeaktiebolaget , Orebro, Sweden. 

1. A process in the gasification of oil-bearing shale rocks in 
situ while supplying heat through channels bored in the rock, 
characterized in that when a shale portion has been degasif ied by 
means of pyrolysis and has become porous gases are introduced in 
said portion, while it is still warm, through other channels bored 

in the shale rock than the heat supplying channels, and that said 
gases are of such kind that they in the meanwhile are subjected to 
chemical reactions without combustion, the shale rock acting as a 
catalyst, 

2. A process as claimed in claim 1, characterized in that at 
least a part of the gas formed during the pyrolysis is recycled into 
the shale portion after that its oil-bearing . constituents has [sic;have] 
been removed by condensation or washing with cooling. 

3. A process as claimed in claim 1, characterized by that the 
introduced gas by means of a compressor is caused to flow through a 
portion of already degasified warm shale rock to be introduced in 
another rock portion wherein oil is being recovered. 

4. A process as claimed in any of the claims 1 to 3 , char- 
acterized by that a part of the recycled gas is discharged from the 
shale rock before it has reached the zone, wherein the degasif ication 
of shale is taking place, while another part is passed also through 
this zone . 

5. A process as claimed in any of the preceding claims, 
characterized by that the gases are introduced into the shale rock 
through the channels serving as gas outlets during the pyrolysis. 
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I ill en ritning. 



S VKNSKA SKI KKKKOU I '.A l\Tli\i;< >I.A(iKT/ ( Hi Kl >. il) 

Siitt vid ioi^asiiiny; av oi.jel'oraudr skiMVrlMi^ in situ under tillforande 
av viirmc ^cnoui i skiilcrlttu^*^ uppta^ua kunulor. 

I'pjtliiiiinrt:: !'\ I ,j u n^>l n >m . 



l-pnTin uin-cii hanfor i>\^ till ell s;ilt ;itl 
franislalla ski 1 ferol ja, baseral [ >a uppvannnmg 
av skii fet bergel utan foregaende lit hryhiiiii; 
;iv skilfer, varvid do gcnuiti uppvariuniugen 
I ramkallade ol jel oi ande gaserua avlagsiias in* 
bergel i^on t *i 1 1 i deUaiuuia anbragla kaualcr. 
Ur ^ascnui frunskiljas darpa sadana delar av 
desamiua, vilka ul^iua sk ill erolj au, under av- 
kytnin^ ^(jiiuiu knndeusution. 

Vid uppvarnmingeu av elt >lv i flci (>cr^ sker 
vid avgasningen av dari lit* I int liga gasbildan- 
de suhslauser cu borll ranspui t av en viss ma- 
lerialiuan-d, som alllsa i -;isd»riti av^ar ur 
bergel pa liknaude salt soiu I. ex. \ id ;iv-;n- 
ii iny av stcukol eller ved, oeh i samlliga dessu 

tkvarslar en mer filer miudre pmns (sjamrr 
av del urspruugliga nialerialeL Del kvar- 
ande iiialerialel, daivsl del beslar av koks 
eller trakol, liar geiium bin porosa struklur 
uloiixii'dcnl ItLjt slora for ^asen alkoiuliga ytur. 
Del liar im visal si^. alt aven skifferkuksen, 
d. v. s. i della Tail del avgasade skiffurber- 
gel, har en ponis slruUtur med niyckcl stoi a 
ytor.^tkomliga for gaser. Samlidigt har skit-; 
ferkoksen i motsals till den vanliga kokseu 
cller trakok-l cu inveket slor askhall, d. v. S. 
rest av icke brauubata beslAndsdelax oeh spe- 
ciclll lor svenska forhailandeu uppgAr till o»n- 
kring 711 % av deu ursprungliga skiffoivik- 
ton. Skil icakoksen iancljalk-r l>l. a. t. ex. nli- 
ka jiirnfureniii^ar och en hel del andra l»e- 
standsdelar, mhii i konlakt nurd ulika ^aser 
;iro ii^natJt* alt i c^enskap av katalysatur pa- 
vcrka reaktittner i ^aserna. 

\'iil direkt av^asuin^ av skiU'erher^ct npp- 
sU\r under I'orl^aciulc ft atn^tall nin- av skil'- 
ler(dja myekcl si m a Vidyiner av nppviinnt orli 
avgasat skif feri>cr^ he^laeudc Inivudsak li^en 
av skiJtcrkokii. sum li^^cr kvar oruhlial i si- 
iin oflka la^er, men ^oiu ^enotn av^asnin^en 
blivit omlulital till en enda poioi jnassa Iram- 
slappli- lor gascr i alia riklnin^ar. Darest sA- 
lunda for vurje in J «dja al^ur oinkrin^ 15 ni J 
bei ^jnassa, Idldas t. ex. under el t ai s tid 
vid frauistalininf; av 20000 iu' skifferolja ett 
purest skifferber^ o(n liOOOUO in*. Uiuler sjalvu 



Itu ^asniu^sproeednren av skilferoljan unord* 
nas muni skiiTcrlKTgcl en lan^santt I'raiadt- 
ski idande vurnicfront, (iiir 'sAvsil or^an lor 
uppvarinuin^en (eleklriska viinneclenicnt) 
sum a\ loppskanaler for gascrnas avlcdning 
Mirressivl sallas \ verksamhet. 

I ; ppl imun^en avser att anvanda den pA si 
sill ullnldade slora potosa sk ilTerkoksninssan 
s;tsom cm kalalysator for inledandel av \issa 
oiiskade keiniska reakliooer iut)!n densam»ua t 
alll nn'.l avsikl att framstalla <dika sul>stan- 
mt under niedverkan av kalal vsalorn ifrA^a. 
Ilai vid uhiylljasde namnda ^aska nalerna, se- 
dan (le slnlal all t jaiist^ora mum avbipp f('»r 
nK il l i i i j! je^aseriia, iiven t or UlllUrsel a\ -asi:r 
fd! >k d I eibei -et . Sainlidi^l kuniia audra dy- 
fik.i k;m;der an\:indas im a\lopp av NViiles- 
pfoduklta frainslallda inoni sk i I I el be t i^ci U\\- 
dei" medverkan av den av .sk if f erkoksen bil- 
dadc kalal\ salorn. k.n def kaiiaier bildar 
ledes lillnpp itll skif lei knksen. oeb andra ka- 
iiaier avlopp I'rAn densamjua, varvid fjaser, 
s«»m umki li yek ncdlinas i lier^et pA fit stal- 
le. kumia avforas ur detsannua pd ett annat 
slalle. (laser kuinma harunder i koulakt med 
kal alvsaiorns ytor oeli paverkas av desain- 
ma pa sadant salt, soni betni^as av lotliandcn 
varando kemiska och fysikaliska forbfillan- 
tlrn. 

t ' ppl iuniii^en skaM nedan tiai ntai r beskn- 
vas under hauvisninj; (ill a bifn<;ad<: ritnin^ 
stun exeuipel visade uMorin^sfiii m idr saltets 
^euonilTtrande, varvid liven ylterli^aie uppl'tn- 
iiiu^en kanneleeknaiide e^euskaper sktjla nn- 
Kivas. 

Imj^. I vi.sar mer eller mindr'* srhrmal iskl 
ell skifferlier^. inratlal fur framstullning av 
skifferolja, sell i vorlikalsekl ion. 

I'i^. 2 visar ett diagram an-ivande tentpe- 
ral ui fiu delningen inout sk iffei berget. 

A rilnin-en beleeknnr 10 ell antaJ varnie- 
element, soin iiro anbragta prt janma inellan- 
rinii i skiflerlierget 12, pa vilket ar overlax- 
rat ett lager av kalksten U saiut evenlucllt 
ett jordlager 16. Ett anta! av»;'skanaler 1H stA 
i forbindelse med genom knlk orb skitfev ncd- 
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i . a \ >L;aseu . i (tii \ilken >|r l\n-ie k--l 
v,il.:l.i nl\uimil>, I ll.ttX.lli- .i\ - k il 1 el 1 1 i - 1 v 
„[,.!.) |»»l«is.i mhk k "l i I ,i k I Ml bsla 11 s i, ell 

tj.ii' p\iid\s lan^saml | ' ; 1 1; : u tlii>m iu\i kel di« 
( ,j \.>l\uier. IviiiiiiiuT eiili-l ti ppt inn in v'>» <.\» i 
vlv.tlli-l a\ \al-as u< li lall.ue k«.l\.ilri] i tk ii 
.ileiintui'da i;;i.sru .ill pa\elka p\ii.|\s ( n i den 
riMniiii; all en !i;tt;ins sliavai .ill alerslalla> 
um^den ui'sjH mi -I i-en nl\iliuia p\ riilv^-.iMii^ 
>.>imii;iiis;il[inii-. Delia I . h 1 1 a 1 1 a u d e hade nai- 
maSl 1 1 U 1 1 ;i s \n| ill h\ ill erin unit en- 

list uppl innin-en crs.illcN tlr tn\ekel lm-a 
tryrk. under vilka sadan ti\(hniu- brnkar ;;e- 
nundurns, i delta 1 : 1 1 1 med en ul anlLl :: kmilakl- 
yla i kalalysalurn. sum inojli^-ur -ill iihuii 
linili- lid uppnu fit narmande till cU balan- 
serai lorhallande niellnn de ulik;i rea k I iniuT- 
tia vid pyrulvsen. Darvid hinder incr;i kol vid 
del ^l'ihuh nleriniorin^en lilllorda valel, var- 
t^niuiii i knksen k v aclili \ ande knl minskus 
lill Ionium tor en kvantilaliv ukninL; ;iv de 
ul jehildamle ^asernn. 

Mallei nppfinnin^en passerar de ^iscr, nr 
vilka oljan ulvimnils forst ^ciiniii on poms 
her-massn, dar ul j ea vd ri vn i n ^ redan ^ii lull- 
burdad. I lai under lurvarnies sa^da ^:isri', sr- 
dan di- under pa.vsa^en -eimm kumk'iiMir ueh 
Ivalturn iiedkylt.N lill en la- lemperal n i , mum 
i praktiken haller sii; oinknn- *> J flier ki-ie. 
Del- redan av-asadc s k ilTerber-et ueh dm 
Npiljvaime sum i detla varma bert; kxarlam- 
nat4 filer pyrolysen. nlnvlljns sjlnnda del vis 
fur foi \ at mnin- av den vid pyroly.sen med- 
verkande eirknlat mns^asen. hailed an en s;i- 
dan L;as* \ a r tnei n nehal I ill' relalivl la^l, kan 
enli-l il ppl'innin^en den kvanlilel ^;is, sum 
eirknleias iieiucnde pa omslandi^heterna \al- 
jas sa. all dess vulym upp-ar till en a Hera 
liun-er den vid p\ rulvsen nybildade i^iseiis vu- 
lyin. iiari^enoni imdei lal las del reak I inn si ui - 
lopp, sum liar ov;iii antylls pa sa salt, all ell 
ha tjmsfoi hallande inuni tie ulika renktioner- 
na leke behover narmclse vis uppnas pa i;niinl 
av del sluta ovorskolt ;iv liillaie kolvalen ueh 
sale, sum vid pyrolyscn linnas 1 1! I^ani^l it;a. 
(ieiioin denna rikli^are ^aseirkidaliun inlra- 
der aven del i\n hallandci , ;dl sadana Uul\;i- 



ten, sum li: 



ransom i adet t* » r itii ^as- 



nin-en, iallare kuniia avlmas tu sk il Terhrr- 
f;et med tlllhjalp av den rikli*;ar.c ^asrii luda- 
liuncn. De lyu^sla kolvalena, s(»m ul an eirkn- 
lerande ^as kvarldiva ot h I'tirkoksas i het-el, 
I unit*, darfor uied lillhjalp av f^aseii k n lat iuii 
hell cller tlelvis hrint;as all medldlja den all- 
inanna ^;iss( i omn in^jen. llnli-l upptinnin^en 
■skapas sale<lcs ^enom iulinande av en eirku- 
lerande ^as iunm redan uppvarml skillet - 
i 



t,rl - |ti-|u |» t ;,|| cdialla en nk ,„,■ p,u- 

diikli-ii ^ 'h' ^'iium p\f.d_\sen . I lei I i aklade 
|U i "id, I "l\ .deu, j Mt, Ill-en l ,,,, ,K.| (;in U ;iSi 

'II d. ii nI-i iiei ^ki ..pp ;,\ \ lt in skil U-i IvmIvS. 

;en-iu \ilken e i r k I i I a 1 1 1 > n \ - . i si - 1 1 slrummai' pa 
mii \:\^ till pyrul \ s.. in i ;M |rl i skill tiher i;el , pa 
nnd i\ >nia eiu.|ii!;i d 1 1 n e 1 1 s i< » u e i ueh dai- 
tued Imknippad kalal\ salurw-rkaii *lirekl i 
\i>s man med-er en livdiet uiL; a\ med kok.seli* 
naislaklade kul\aten, muh k\ai>lannal i den- 
^iiiitu.!, v a ri-eiium restl < u I u sU- 1 1 i lurm av 
kt-ks nedhrm-as. 

I slallel lur pyrulys-a.sema etili-t uvan kun- 
"».< amlra -a.ser, t. ex. -eneraha-as kumma i 
lia-a lur asl adkont ntandel av ulika unskade 
ki-miska ii-aklmnei' umler mcdverkan av den 
purusa \;uina skilfein. 



Palonlanspi ak : 

1. Sail vid lor^asnin- a\ uijelurande skil"- 
lerhei- in >itn under tillloiamle av v:irnu: 1,'e- 
iium i sk illVrher^el uppla^na kanaler, kan- 
neleeknal darav. all sedan ell Nkitlerparli -r- 
iium pyiidys av^asals ueh hli\il pul'nsl, ^aser 
mluras i delta parti, inedaii <iel aiuin nr 
varml. -cimm andra i sk ill erlier-el uppla^- 
n:i kanaler an va l i ne I i i II < 1 1 ,se I k a n a I e r n a 

all de^.sa -nser arn av sadan ail, all de hainn- 
der ulsallas fur kemiska reaktiuiu-r nlan 1'ur- 
hiamiiii^ inetl sk i D'erlier^et I j a n si -u ra nde sum 
kal al\ 'sal or. 

2. Salt enli-l [latenta nsprakel I, kannelei.k- 
nal da ras, alt i sk ilTerpa rt iel alerin lines at- 
minsluiie en del av den under pvrulvsen hil- 
dade ^asen, sedan den -enum kundeiisal ion 
eller Ivallnin^ under avkvlnniL; hertivals sina 
ul ji dura nde be stand sdelar. 

ii. Sail enlist palculaiisprakel I, kanneli-ek- 
nat darav, alt den int'orila ^asen -enom en 
koinpi essoranordnin^ brin^as all slromma ^e- 
Minn ell parti aV redan av^asal vannl skiflei- 
ber^ lor all diirifryn iul'oras 1 annat ber^pai - 
ti, dar ul jent vinnin ^ pa^ur 

■I Sail enlist palenlansp:;iken ! ;i, kan- 
m leeknal darav, all en del av den alerinior- 
da -asen tillages fr^n sk illfrbei -el innan den 
natt den zuii, i vilken a\^asnin- av \kifler pa- 
^;ir. me<lan en aimaii del far passera uvea tlen- 
na /.uii. 

a Salt enlist nAj;td av de Ture^aende pi'- 
I e n I a 1 1 s p ra k e n t kanneleeknal 'lai'av, att ^a- 
serna inloras i skiflerber^e* -enmu katiaier, 
s<nn inulci' pyrolyscn ! i an -pn cle sum ^av 
a vlupp. 
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Translation of ths cltlm3 or Jwadiah r'ato.it i;ac 1 f i ca t Ion ,l}8 
Svenflka Skiff oroljeakt iebuluget , v rooro # .iwed ;ru 

1. A prooeaa in the gaa lx' iou tiun of oil-bearing ahala rooka in 
aitu while aupplying heat through charmela bored in the rook, 
oharaoterised In that when a ahale portion haa been degaaified by 
means of pyrolyaia and haa become poroua gaaea are introduoed 
in aald portion, while It la atlll warm, through other ohannela 
bored in the ahule rook than the heat eupplying ohannela, and that 
aald gaaea are of auoh kind that they in the meanwhile are subJeo« 
ted to ohamioal reaotlona without combuatlon, the ahale rook 
acting aa a oatalyet. 

2#* A prooeaa aa olaimed in olalm l g oharacteriaed in that at 
leaet a part of the gae formed during the pyrolyaia la reoyoled 
into the ahale portion after that ita oil-bearing oonatituente haa 
been removed by condenaation or washing with cooling. 

3^ A prooeaa aa olaimed in olalm l f oharaoter laed by that 
the introduoed gaa by meana of a oompreeacr la oauaed to flow 
through a portion of already degaaified warm ahale rook to be 
introduced in another rook portion wherein oil la being recovered* 

1|. A prooeaa aa olaiaed in any of the olaiatel to } # ohLraota- 
riaed by that a part of the reoyoled gaa la dlaoharged from the 
ahale rock before It haa roaohed the tone, wherein the dogaeifioa- 
tlon of ahale la taking plaoe, while another part la paaaed alao 
through thia zone. 

5* A prooeaa aa olaiaed In any of the preceding claima, 
oharaoterlsed by that the gaaea are introduoed into the ahale rook 
througtj the ohannela aerving aa gaa outleta during the pyrolyaia* 



